Available online at www.scholarsresearchlibrary.com

Q\(@rma%(
Scholars Research Library Qa;g‘"b‘%_:
Scholars Research X » t@ (:
Der Pharmacia Lettre, 2016, 8 (13):292-297 * < »v *
’ (http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Gas chromatography and mass spectroscopic determiti@n of phytocompounds
in Cissus vitiginea leaf
C. Singaravadivel and K. Joseph Santhanaraj
*Research Scholar, P.G. and Research Departmenhefmtry, St. Joseph’s College, Tiruchirappalli,

Tamil Nadu, India
"P.G. and Research Department of Chemistry, Stphs€ollege, Tiruchirappalli, Tamil Nadu, India

ABSTRACT

The bioactive components of Cissus vitiginea Ieavere evaluated by standard protocol using theipegent
Perkin-Elmer Gas Chromatography—Mass Spectrom@ting. mass spectrum of the compounds found in thacext
was matched with the National Institute of Standaadd Technology (NIST) library. The GC-MS analysiealed
the presence of various compounds like Diethyl &lkth, Tetradecanoic acid, 2(4H)-Benzofuranoné, /7 A-
Tetrahydro-6-Hydroxy-4,4,7A-trimethyl-,  (6S-CIS), edghytadiene, 2-Hexadecen-1-0l,3,7,11,15-Tetrarhethy
Hexadecanoic Acid, Dibutyl phthalate, Phytol, Oldicid, Octadecanoic acid, Squalene and Bis(2-ethyh)
phthalate in the methanolic extract of Cissus iuig. These findings support the traditional us€w@lus vitiginea

in various disorders.
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INTRODUCTION

Plants are a rich source of secondary metabolitts interesting biological activities. Ingenerdhese secondary
metabolites are an important source with a vaiétstructural arrangements and properties [1].ddéht medicinal
plants and their medicinal values are widely usedvirious ailments throughout the world. Variodsemical
compounds isolated and characterized from Boragma plant species are described. Distinguisheohighes of
these compounds include flavonoids, phenols anagliteglycosides, saponins and cyanogenic glycas[a@es].
Natural products from microbial sources have bden grimary source of antibiotics, but with the Eesing
recognition of herbal medicine as an alternativenf@f health care, the screening of medicinal @dnt active
compounds has become very significant because thageserve as talented sources of book antibiotitop/pes
[4,5]. It has been shown that in vitro screeningthods could provide the needed preliminary obsemat
necessary to select crude plant extracts with piatBnuseful properties for further chemical anidlapmacological
investigations [6].

Within a decade, there were a number of dramatraracks in analytical techniques including TLC, INMR and
GC- MS that were powerful tools for separation niffecation and structural determination of phyteaticals. Gas
Chromatography Mass Spectroscopy, a hyphenateénsysthich is a very compatible technique and thetmos
commonly used technique for the identification @uéntification purpose. The unknown organic compisuim a
complex mixture can be determined by interpretatiod also by matching the spectra with refereneetsa [7].
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The aim of this study is to determine the bioacteepounds present issus vitiginegFamily: Vitaceae) leaf
extract with the aid of GC-MS Technique, which npagvide an insight in its use in tradition medicine

MATERIALS AND METHODS

Plant materials:

The Cissus vitiginedeaveswere collected in January 2015 from Tamil Universithanjavur District, Tamil Nadu,
India from a single herb. The leaves were idemtifemd authenticated by Dr. S. John Britto, The @og the
Rabiant Herbarium and centre for molecular systasa$t. Joseph’s college Trichy-Tamil Nadu. Indiavoucher
specimen has been deposited at the Rabinat Hempa®itu Josephs College, Thiruchirappalli, Tamiludddia.

Preparation of extracts

The collectedCissus vitiginealeaveswere washed several times with distilled water émave the traces of
impurities from the leaves. The plant was driedatm temperature and coarsely powdered. The powdsr
extracted with methanol for 24 hours. A semi selitkact was obtained after complete eliminatiomalobhol under
reduced pressure. The extract was stored in désicoatil used. The extract contained both polatt ann-polar
phytocomponents of the plant material used.

GC —MS analysis

GC-MS analysis was carried out on a GC clarus 5&iP ElImer system comprising a AOC-20i autosamplet
gas chromatograph interfaced to a mass spectromstenment employing the following conditions: eoin Elite-

1 fused silica capillary column (30 x 0.25mm ID pMdf, composed of 100% Dimethyl polydiloxane), ofirgin
electron impact mode at 70eV; Helium gas (99.9998s used as carrier gas at a constant flow of /tmiml and an
injection volume of 0.5ul was employed (split ratio of 10:1) injector temgteire 250 °C; ion-source temperature
280 °C. The oven temperature was programmed fradrPC1isothermal for 2 min), with an increase of°@min,
to 200°C, then 5°C/min to 280°C, ending with a 9meathermal at 280°C. Mass spectra were takene¥;78 scan
interval of 0.5 seconds and fragments from 40 t6 B&. Total GC running time is 36min. min. The tiela
percentage amount of each component was calculatedomparing its average peak area to the totadsare
Software adopted to handle mass spectra and chograats was a TurboMass Ver 5.2.0.

RESULTS AND DISCUSSION

Gas chromatography—mass spectrometry (GC-MS) israatytical method that combines the features of gas
chromatography and mass spectrometry to identiferéint substances within a test sample. Applicatiof GC-
MS include drug detection, fire investigation, eowimental analysis, explosives investigation, iaoig,
biochemistry and identification of unknown sampléglditionally, it can identify trace in materialfat were
previously thought to have disintegrated beyondhtifieation. GC-MS has been widely heralded as aldg
standard” for forensic substance identificationduese it is used to perform a specific test. GC-Rruments have
been used for identification of hundreds of comps¢hat are present in natural and biologicalesydt7].

Identification of components

Interpretation on mass spectrum GC-MS was conduatdg the database of National Institute Standard

Technology (NIST) having more than 62,000 pattefime spectrum of the unknown component was compaitéd
the spectrum of the known components stored iNti8T library. The name, molecular weight and stuuetof the
components of the test materials were ascertaiftegl biological activities listed (Table 2) are bdss Dr.Duke’s
Phytochemical and Ethnobotanical Databases byirDiike of the Agricultural Research Service/USEB [The

nature and structure of the compounds were idedtiit different time intervals using mass spectteméehe
heights of the different peaks indicate the retationcentration of the different components presetite sample.
The finger prints of the compound which can be idfied from NIST library database.

GC-MS ANALYSIS

Twenty compounds were identified @issus vitiginedy GC-MS analysis. The active principles with thretention
time (RT), molecular formula, molecular weight (M\&Hd concentration (%) are presented in (TabledlFag 1).
The prevailing compounds were Diethyl Phthalatetraeecanoic acid, 2(4H)-Benzofuranone, 5,6,7,7A-
Tetrahydro-6-Hydroxy-4,4,7A-trimethyl-, (6S-CIS), ebphytadiene, 2-Hexadecen-1-0l,3,7,11,15-Tetrarhethy
Hexadecanoic Acid, Dibutyl phthalate, Phytol (Fig @leic Acid (Fig 3), Octadecanoic acid, Squalérig 4) and
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Bis(2-ethylhexyl) phthalate present in the extrdttis study explores the goodness of the leaf efpfantCissus
vitiginea which has a commendable sense of purpose and eamdVised as a plant of phytopharmaceutical
importance.

The investigation concluded that the stronger etitva capacity of methanol could have been produnedber of
active constituents responsible for many biologalvities. So that those might be utilized foe thevelopment of
traditional medicines and further investigation dedo elute novel active compounds from the medicpiants
which may be created a new way to treat many ifterdiseases including cancer.

Chromatogram HRL 1 DAGCMS E Drive\GCMS Data\2016\July\HRL 1.qgd
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Fig 1: GC MS analysis ofCissus vitiginea leaf extract

Phytol is reported to have antioxidant, antialleri§] antinociceptive and anti-inflammatory actie& [10]. Recent
studies have revealed that phytol is an excellemhunostimulant. It is superior to a number of conuia
adjuvants in terms of long-term memory inductiod astivation of both innate and acquired immunity][ Phytol
has also shown antimicrobial activity agairdicobacteriumtuberculosisand Staphylococcusaureus [12].
Similarly Maria Jancy Ranet al. (13) observed the presence of phytol in the leafekantana camaraand
Sridharanet al. (14) in Mimosa pudicdeaves. Similar result was also observed in theeleafLantana camara
[15]. Phytol was observed to have antibacteriaviies againstStaphylococcous aurelry causing damage to cell
membranes as a result there is a leakage of potasshs from bacterial cells [16]. Phytol is a kagyclic diterpene
alcohol that is a precursor for vitamins E and Kis used along with simple sugar or corn syru@dsardener in
candies.

Hexadecanoic acid, methyl ester is recommendee ta faturated fatty acid and it might as act adraioxidant,
hypocholesterolemic, anti androgenic, hemolytic atgha reductase inhibitor [17]. Hexadenoic acid karlier
been reported as a component in alcohol extratiieofeaves oKigelia pinnata[18] andMelissa officinalis[19].
Parasuramaset al. [20] identified 17 compounds with n-Hexadecanoiaamnd Octadecanoic acid as the major
compounds in the leaves @leistanthus collinusGC-MS analysis of ethyl acetate extract ®bniothalamus
umbrosugevealed the presence of n-Hexadecanoic acid f2igxadecanoic acid, Hexadecanoic acid, Phytdl29,

- Octadecadienoic acid, 9, 12, 15-Octadecatrieniniand Squalene were | dentified in the ethand éedract of
Aloe vera[22] andVitex negund¢23]. Squalene has earlier been reported as ambiyiald, antioxidant, anticancer ,
Neutralize different xenobiotics, anti-inflammatpgnti-atherosclerotic and anti-neoplastic, roleskin aging and
pathology and Adjuvant activities and cosmeticsaagatural moisturizer [24]. Dewet al. [25] reported that
Euphorbia longarieaves mainly contained n-hexadecanoic acid andadecadienoic acid. These reports are in
accordance with the result of this study.

Uraku [26] investigated the Chemical Compositioh€gmbopogortitrates Leaves by Gas Chromatography-Mass
Spectrometry (GC-MS) Method. Six compounds weretified in the methanol leaf extract and they inldy
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hexadecanoic acid (8.11%), hepta-9,10,11-triencid éL7.43%), octadecenoic acid (8.41%), 2-ethetrdtecan-
1-0l (13.28%), eicosane aldehyde (37.56%) and @xgtictadecane (15.20%) as the major chemical ¢arstis

Table-1: GC-MS analysis revealed the presence of flochemical component in leaf ofCissus vitiginea

Peak# R.Time Area% Height% I\?olecular M.OI‘ Name of the compound Compound Nature
ormula weight
2 15.564 2.41 4.57 16H140, 222 Diethyl Phthalate Aromatic diester
3 17.374 1.16 1.8 fH250, 228 Tetradecanoic acid Saturated fatty acid
4 17.708 274 5.43 @:0:Sis 346 | 13 D'phfyly.l,tln’i’ﬁf,’xi rt]e;ramethy' cyclic siloxane
2(4H)-benzofuranone, 5,6,7,7A
5 17.895 0.63 1.1 H1603 196 tetrahydro-6-hydroxy-4,4,7A- Terpene
trimethyl-, (6S-CIS)-
6 18.264 3.8 8.69 4H3s 278 Neophytadiene Alkane
2-Hexadecen-1-OL,3,7,11,15- Diterpene
8 18.744 3.87 7.49 JHa00 296 Tetramethyl AlcoFr)wl
Bicyclo[4.1.0]hepta-2,4-
9 18.819 1.21 2.75 £Hso 356 diene,2,3,4,5-tetraethyl-7,7- Bicyclic derivative
diphenyl-
11 19.568 15.17 18.1 16H3.0, 256 n-Hexadecanoic Acid Saturated fatty acid
12 19.767 1.04 1.65 16H2,0,4 278 Dibutyl phthalate Aromatic diester
13 20.231 0.51 1.13 1822Sk 270 1,2-Diphenyltetramethyldisilang Silane deiixat
2-Naphthalenemethanol, 8-
14 20.497 0.59 1 GH200 204 ethenyl-3,4,4a,5,6,7,8,8a- Cyclic alcohol
octahydro-5-methylene-

15 20.858 2.43 4.22 16H4cO 284 Nonadecan-1-ol Saturated fatty alcohol
16 21.208 0.89 163 a0 296 Phytol DA'tl‘zgﬁ’]%Te
17 21.461 4.8¢ 3.21 CigHz40; 282 Oleic Acid Unsaturatet fatty acic
18 21.699 1.91 2.35 16H360, 284 Octadecanoic acid saturated fatty acid
19 26.712 44.64 23.45 3680 410 Squalene Triterpene
20 28.804 5.96 4.8 £H350, 390 Bis(2-ethylhexyl)phthalate Aromatic diester

Table-2: GC-MS analysis revealed the presence of flochemical component in leaf ofCissus vitiginea and their Biological activities

Peak# R.Time Area% Name of the compound Compourdrélg Biological Activity**
2 15.56¢ 2.41 Diethyl Phthalat Aromatic dieste Antimicrobial, Antioxidan, Anticance
3 17.374 1.16 Tetradecanoic acid saturated faity ac Actas Lipid Tﬁzglrylt?cBlomembranes,
2(4H)-Benzofuranone, 5,6,7,7A- Pesticide,Ant-Repellent, Nematicide
5 17.895 0.63 Tetrahydro-6-Hydroxy-4,4,7A- Loliolide
trimethyl-, (6S-CIS)-
. Antipyretic, Analgesic and Anti-
6 18.264 38 Neophytadiene Alkang Inflammatory, Antimicrobial, Antioxidant
8 18.744 387 2-Hexadecen-1-0l,3,7,11,15- Diterpene Antituberculosig , I_nsecticidgl,_Anti-_
) ) Tetramethyl-,[R-[R*,R*-(E)]]- alcohol Inflammatory, Antioxidant, Antimicrobial
Antioxidant,Pesticide, Hypocholesterolemic
11 19.568 15.17 n-Hexadecanoic Acid saturated atiy Nematicide,Anti-Androgenic Flavor,
Hemolytic, t-Alpha Reductase Inhibit
12 19.767 1.04 Dibutyl phthalate Aromatic diestgr ntidicrobial, Antioxidant, Anticancer
Diterpene Antimicrobial, Anticgnger, Anti-
16 21.208 0.89 Phytol Inflammatory, Anti-Diuretic,
alcohol . o )
Immunostimulatory and Anti-Diabetic
. . Unsaturated fatty Antihypertensive, Increase HDL and
1 21.467 489 Oleic Acid acid Decrease LDL Cholesterol
18 21.699 1.91 Octadecanoic acid Stearic acid bltvRy Reported
Antimicrobial, Antioxidant, Anticancer
,Neutralize different xenobiotics, Anti-
19 26.712 44.64 Squalene Triterpene Inflammatory, Anti-Atherosclerotic and
Anti-Neoplastic, Role In Skin Aging And
Pathology, and Adjuvant Activities
20 28.804 5.96 Bis(2-ethylhexyl) phthalate Aromdlilester Antimicrobial, Antioxidant, Anticancer

**Source: Dr. Duke’s phytochemical and ethnobotahidatabase (online database)

Naji Alsultan et al [27] reported that GC-MS Analysis of MangosteeraflL&xtracts against Plant Pathogenic
Bacteria. The GC-MS spectrum range confirmed theinity of 314 varied constituents with differenttestion
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timesbeside twelve elements in the high peak sectiomy@phyllene, Spinacene, 2-(2-Quinolinyl)-1-naphtha)i
(2-Quinolinyl)-1-naphthol, Silane, dimethyl (1-phdpropoxy) tridecyloxy-, 12.beta.-Hydroxy-5.alpharegnane,
methoxyacetate, Phenol, 4,4’-(1-methylethylideris), Chromium, cyclopentadienyl-hexaethylbenzenesd3ane,
3,5-Dimethyldocosane, Cy- cloartenol, 4,4’-Methybis (2,6-di-tert-butylphenol), and Terephthalytidbis (p-
butylaniline)). With regards to the percentage anto€aryophyllene (3.87%), docosane (5.50%), Cytémel
(4.16%) and Phenol, 4,4’-Methylenebis (2,6-di-tautylphenol) (3.97%) were noticeable @ mangostanavhich
may possibly add to the antimicrobial feature @f phant.

Das and Sudhakar Swamy [28] determined the bimaabompounds by GC-MS in fruit methanol extracts -a
comparative analysis of thrég¢alantiaspecies from south India. Twenty seven compounds wentified from the
mass spectra obtained. 1,3,4,5-Tetrahydroxycyclamesarboxylic acid was the major compound idemtifia A.
racemosaalso 27 compounds were identified and n- Hexadecaawd was the major compound. An wightii 18
compounds were identified. R-Sitosterol was theomapmponent in the methanolic extract Af wightii. 3-
Sitosterol and Stigmasterol was present in altlinee species.

Uraku [29] examined the Bioactive Constituents ofthanol Fraction oBpilanthes uliginosgSw) Leaves. The
major phytocompounds identified in the leaf extramt hexadecanoic acid (8.68%), hepta-9, 10, &hdit acid
(19.36%), octadecenoic acid (8.14%), 5-hydroxylnetieptadecane (14.02%), docosane aldehyde (41.@880) -
ethoxyoctadecane (8.08%).
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Fig 4 Structure of Squalene
CONCLUSION

The present study characterized the phytochemiadilg of the Cissusvitiginea leaf extract using GC-MS. The
chromatogram shows the comparative concentratiaifigient components getting eluted as a purpésetention
time. The heights of the different peaks indicdlesrelative concentration of the compounds erishé methanolic
extract ofCissusvitiginealeaf. The mass spectrometer analyses the compaeunidh were eluted at different time

296
Scholar Research Library



K. Joseph Santhanarajet al Der Pharmacia Lettre, 2016, 8 (13):292-297

intervals to recognize the nature and sstructutb@ftompounds. These spectrum are finger pritte@tompound
which can be identified from the NIST library. Thekentification of various bioactive compounds comf the

therapeutic application ofissusvitiginea leaf for a variety of diseases. Further reseasciprogress for the
evaluation of biological activity iCissusvitiginealeaf.
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